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Project Overview

APerformance period: October 1, 20207 July 31, 2025
ATotal funding: $16.25 MM (DOE: $13 MM, Cost share: $3.25 MM)

AQObjectives: 1) Designand build an engineering-scaleCQc apt ure system using OS
membrane in commercial-sized modules; 2) Conduct tests on coal flue gas at ITC and demonstrate a continuous,
steady-state operation for a minimum of two months; and 3) Gather data necessary for further process scale-up

AGoal: Achi eve DOE®&6s Transformational Cacapture with G580 1CO, purity at |
a cost of $30/tonne of CO, captured and at a cost of electricity (COE) at least 30% less than baseline C{apture
approaches by 2030

ATeam:

CX) 1 Project management and planning
> 9 Skid design, selection of skid fabricator, skid installation, and testing
GTlI ENERGY f  Support TEA and EH&S assessment

9 Participate in project management and planning

THE OHIO STATE UNIVERSITY ~ ¢ Membrane and module fabrication and QA/QC testing
9 Support skid design and field testing, TEA and EH&S study

KXITC Site host, lead on testing site preparation
,;x TRIMERIC CORPORATION § TEA and EH&S assessment 2



Testing on Coal Flue Gas at Wyoming Integrated Test Center

Pressure (psig) 0.36 0.54 0.45

Temperature ( AC) 30 90 85
CGO, 12.0% 13.1% 12.7%
O, 1.7% 4.2% 2.5%
N, + Ar 66.7% 66.7% 66.7%
H,O 15.2% 18.3% 18.1%

Contaminant levels (volume)
S1®8  0.0ppm  114.9 ppm 23.1 ppm
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Process Description
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Roadmap

[Task 1 6 Project management and planning  (throughoutthe project) ]

Engineering skid design, construction, Commercial -sized membrane
installation, testing and TEA module fabrication

Task 3 d Design and Costing of the Skid, and ]{ Task 2 8 Fabrication and Testing of ]
[ BP1 ] Manufacturer Selection Prototype Membrane and Modules
Task 4 0 Detailed Engineering Design of the Skid
10/1/20-10/31/22 S ]
Il Task 5 & Procurement and Construction of Skid ]
, R 2
[ BP2 ]‘ | Task 7 & Testing Site ieparation
- , Task 6 8 Membrane Module
11/1/22-1/31/24 -( Task 8 8 Skid Installa%n at Testing Site A Fabrication and OA/OC Testing ]
'[ Task 9 8 Skid Commissioning ]
[ 5 ]
Task 10 8 Parametric Testing
B8P3} —> _ — _
2/1/24 -7/31/25 | Task 11 8 Continuous Steady -State Operation | | Task 12 & Identification of Commercial
O Membrane Manufacturer

-[ Task 13 8 Removal of the Skid from Testing Site ]




OSU Membrane Structure and Transport Mechanism

Simplicity of membrane for low cost: thin

selective amine polymer layer on polymer
support

Selective amine

polymer layer
(170 nm, dense layer)

Polymer support\ggiiéi
(~30 em, @ ~40 nm) o

Nonwoven fabric

backing =
(~120 em)

High-selectivity due to facilitated
transport mechanism
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OSU Funding History and Progression of Module Scaleup
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OSU Progression of Membrane Performance
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Task 2 progress

Continuous Fabrication of Polymer Support
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A 1,500 ft of quality support has been prepared; 100% of BP1 commitment



Bicontinuous Polymer Support Fabricated

TFC on
~TFC-on ideal
bicontinuous support

support

/o
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Pore size (nm)

100

det HV curr WD mag HFW pressure

LVD 2.00 kV 13 pA 9.9276 mm 25 000 x 8.29 ym 60 Pa 4 um

A 20% surface porosity; 130,000 GPU tCO, permeance

1 GPU = 10% cm3(STP) cm¥ s31 cmHg o1 . TFC = thin -film composite



